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Chapter I: Introduction and Statement of the Problem
Clinical interpretations of nocturnal enuresis, viz., nighttime bedwetting bed-wetting in
children 5 years of age or older, have varied over time. Freud believed nocturnal enuresis was an
indicant of psychological disturbance, and specifically, bed-wetting was a frustrated sexual act
(Freud, 1905-1914). Most psychotherapists and researchers have rejected Freud’s thesis, but
models of bed-wetting as a reaction to trauma are still extant. However, such models are applied
to a minority of children who wet the bed. More commonly, nocturnal enuresis is attributed to
medical and biological conditions; many of these conditions are linked to dysfunction in the
central nervous system. Typically, incontinence as a function of organic disease is not subsumed
within nocturnal enuresis (Touchette et al., 2005).
This review examines bed-wetting in the context of neuropsychology and of central
nervous system development. Specifically, the relations among nocturnal enuresis and attention
deficit disorder are examined. Robson et al. (1997) were among the first researchers to address
associations between ADHD and bed-wetting. Although these relations are addressed in the
literature of psychology and of medicine, the focus of this paper arose from my personal
observations.
Statement of the Problem
Myriad studies have addressed the relation between nocturnal enuresis and attention
deficit hyperactivity disorder. The association has been documented in both sexes. This review
examines the constructs of childhood ADHD (attention deficit hyperactivity disorder) and
nocturnal enuresis, viz., bed-wetting. Three foci guide the analysis. First, biological and
psychological models of nocturnal enuresis are compared and contrasted. Second, issues arising
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from construct definition are addressed. Third, the methods, technologies, and operating tenets
used in the studies are examined. The review is purposefully delimited to studies and research
published during the 20th and 21st centuries.
Rationale
A number of practical consequences and theoretical implications arise from the results of
this review.
Discussion of Practical Consequences
Enuresis can produce feelings of shame, of embarrassment, or of low self-esteem for the
child. Such emotions can also affect social interactions. Informal sleepovers may be avoided.
Peers may notice mattresses being cleaned and “drying out.” These observations may be used for
bullying or may create a stigma surrounding the bed-wetter. Because children with attention
deficit hyperactivity disorder have fewer friends than their peers without the disability, bedwetting may cause further social isolation. Parents may be affected through greater worry,
through thoughts about the social costs for their children, and through additional financial
burdens.
Discussion of Theoretical Implications
Comorbid nocturnal enuresis and attention deficit hyperactivity disorder provides a lens
into the development of the central nervous system and into the emergence of conditions related
to central nervous system dysfunction. Variations in the attainment of developmental milestones
as a function of disability may be examined. Relations between the functioning of the brain with
other organs may be explored. Issues related to social emotional learning and development can
be addressed.
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Glossary
Myriad terms are used clinically and uniquely in this paper. This glossary provides
theoretical and operational definitions of these terms. The glossary is organized alphabetically.
According to the DSM-5 (American Psychiatric Association, 2013),
Attention Deficit Hyperactivity Disorder is
A. Either (1) or (2):
(1) Six or more of the following symptoms of inattention have persisted for at least
six months to a degree that is maladaptive and inconsistent with developmental
level:
Inattention:
(a) Often makes careless mistakes or fails to give close attention to details in
schoolwork, other activities, or work.
(b) Often has difficulty sustaining attention in play activities or tasks
(c) Often does not seem to listen when spoken to directly
(d) Often does not follow through on instructions and fails to finish chores,
schoolwork, or duties in the workplace (not due to oppositional behavior or
failure to understand instructions)
(e) Often has difficulty organizing tasks and activities
(f) Often dislikes, avoids, or is reluctant to engage in tasks that require sustained
mental effort (such as homework or schoolwork)
(g) Often loses things necessary for activities or tasks
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(h) Is often easily distracted by extraneous stimuli
(i) Is often forgetful in daily activities
(2) Hyperactivity: Six (or more) of the following symptoms of hyperactivity
impulsivity persisted for at least six months to a degree that is maladaptive and
inconsistent with developmental level.
Hyperactivity:
(a) Often fidgets with feet or hands or squirms in seat
(b) Often leaves seat in the classroom or in other situations when remaining
seated is expected.
(c) Often climbs or runs about excessively in situations in which it is
inappropriate (in adolescents or adults, may be limited to subjective feelings
of restlessness)
(d) Often has difficulty engaging in leisure activities quietly or quiet playing
activities
(e) Often acts as if “driven by a motor” or is “on the go”
(f) Often talks excessively
Impulsivity:
(g) Often blurts out answers before questions have been completed
(h) Often has difficulty awaiting turn
(i) Often interrupts or intrudes on others
(B) Several hyperactive-impulsive or inattentive symptoms that caused impairment are
presented before age 12 years.
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(C) Several hyperactive-impulsive or inattentive symptoms are present in two or more
settings.
(D) There must be clear evidence of clinically significant impairment in social or
occupational functioning.
(E) The symptoms do not occur exclusively during the course of a Pervasive
Developmental Disorder, Schizophrenia, or other Psychotic Disorder and are not
better accounted for by another mental disorder.
Enuresis is involuntary urination.
Nocturnal enuresis is intermittent nighttime urinary incontinence (while asleep) in
children 5 years of age or older. It occurs at least once a week and must occur during a period of
three months minimum. If it occurs without any other lower urinary tract symptoms (LUTS) and
without a history of bladder dysfunction it is considered mono-symptomatic. Nocturnal enuresis
that occurs in children with any other lower urinary tract symptoms and with a history of bladder
dysfunction is diagnosed as non-mono symptomatic. Children who have never achieved
nocturnal urinary continence and have never been dry at night are defined as primary monosymptomatic. Secondary mono-symptomatic refers to children who experienced a previous dry
period of at least 6 months. Secondary mono-symptomatic is usually secondary to organic causes
such as obstructive sleep hypoventilation, urinary tract infections, neurogenic bladder, diabetes
mellitus/insipidus, and obstructive sleep hypoventilation or psychological stress.
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Chapter II: Review of the Literature
In Chapter I, the relations among nocturnal enuresis and attention deficit hyperactivity
disorder were introduced as the principal focus for the paper. Historical models of the relations
and prevalence patterns across genders were addressed. Three ancillary research foci were
promulgated. Biological and psychological models of nocturnal enuresis will be compared and
contrasted. Second, issues arising from construct definition are addressed. Third, the methods,
technologies, and operating tenets used in the studies are examined. The review is purposefully
delimited to studies and research published during the 20th and 21st centuries. In Chapter II,
research addressing the relations among attention deficit hyperactivity disorder that appears in
the literature of education and of psychology will be reviewed. In Chapter III, the findings from
the analysis are summarized, and the implications of these findings are described.
Introduction
Nocturnal enuresis is the uncontrolled voiding of urine during sleep. Nocturnal enuresis
can occur as a function of myriad medical and psychological conditions. Attention deficit
hyperactivity disorder (ADHD) is a neurodevelopmental condition with potential positive
symptoms of distractibility and atypically high levels of activity. Negative symptoms associated
with ADHD include deficits in sustained attention, in selective attention, and in divided
attention. In Chapter I, the foci for the review were introduced, and the rationale for the analysis
was provided. In Chapter II, literature that addresses the relation of nocturnal enuresis and
ADHD from the disciplines of medicine and psychology is reviewed. In Chapter III, the principal
findings will be reported, and the implications of the findings will be shared.
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Scope of the Review
A number of approaches were used to identify extant studies and fugitive research for my
review. I began my search on Google. I used the combined descriptors “ADD and nocturnal
enuresis”; I filtered the search by clicking on scholarly articles. The articles that came up mostly
had the title of “Attention Deficit Hyperactivity Disorder.” Thus, I changed my search to include
titles, “ADHD and nocturnal enuresis.” When I typed that in there were 10,900 hits. I also
searched under “nocturnal enuresis and ADHD” and received 3, 710 results. I soon realized that
many of the articles I found wanted me to pay for them to gain access. Therefore, I went to
search for the journals in the Saint Cloud State University Library (Libsearch database) as I
realized I would have better access to articles. I was able to access my articles from there. I also
was able to request articles from https://medd.minitex.umn.edu. I also used information from
Psychopharmacology and Basic Psychopharmacology for Mental Health Professionals (Sinacola
et al., 2019). In addition to those, I searched the NCBI, American Psychiatric Association,
Journal of Applied Developmental Psychology, EBSCOhost Academic Search Premier, and
Mayo Clinic databases.
Organization of the Review
The review is organized thematically. First, studies addressing the etiology of attention
deficit hyperactivity disordered are presented. Second, studies addressing the origins of nocturnal
enuresis are presented. Third, studies that examined ADHD and bedwetting as comorbid
conditions are presented. Finally, the results of the individual studies are briefly synthesized.
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Review of the Literature
This review examines attention deficit hyperactivity disorder and Nocturnal Enuresis.
The studies are analyzed qualitatively, and the common, emergent topics are addressed
thematically. Three metanarratives affect the thematic analysis of the studies. First, the relations
among nocturnal enuresis and attention deficit hyperactivity disorder are being studied cross
culturally. Studies appear both in the western medical literature and in middle eastern medical
literature. For example, Abd-Elmoneim et al. (2020) was published in the Middle East Current
Psychiatry. Second, the topic continues to be investigated, e.g., de Sena Oliveira et al. (2021).
Finally, the articles appear both in the literature of psychology and of medicine. Medically, the
topic is often examined by nephrologists, e.g., de Sena Oliveira et al. (2021). These
metanarratives are significant because the analysis cannot be biased by neither cultural nor
temporal Zeitgeists. Bias arising from a dominant theoretical paradigm is also delimited.
Etiology of Attention Deficit Hyperactivity Disorder (ADHD)
An array of genetic and physiological attribute variables contribute to the emergence of
ADHD within an individual. Although etiological studies continue, the data are currently
sufficient to assume a biological origin for the construct of ADHD. The principal foci for
biological studies of ADHD are genetic origins, neurotransmitters, and imaging neuroanatomical
studies.
Genetic Studies of ADHD. ADHD is significantly attributable to genetic influences, and
more forms of ADHD manifesting is more severe and more frequent symptoms are attributable
primarily to genetic influences. First, the disorder tends to run in families (Biederman et al.,
1990). Second, the evidence from twin studies is robust (Levy et al., 1997).
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Neurotransmitters and ADHD. Medications are often used to attenuate the symptoms
associated with ADHD. Psychostimulants and atypical antipsychotics are among the most
frequently prescribed medications (Sinacola et al., 2019). The efficacy of these medications for
some individuals implicates dopamine and norepinephrine as contributing to ADHD.
Neuroanatomical Imaging Studies. Clinicopathological and imaging studies
demonstrate the roles of the frontal and prefrontal lobes among other areas in ADHD. The
relation of attention and the frontal lobes has been described for more than a century. LongaudVale et al., (2016) and Alias et al. (2018) reported that tumors in the frontal lobe produced
difficulties with attention. More recent imaging studies support this relation.
Etiology of Nocturnal Enuresis
Causal explanations of nocturnal enuresis implicate biological and psychological issues.
Bedwetting has a strong genetic component. Parental nocturnal enuresis increases the likelihood
that her children will be bedwetters (Thiedke, 2003). Three biological mechanisms that
contribute to nocturnal enuresis have been posited: bladder overactivity, excessive nocturnal
urine production, and a failure to awaken in response to bladder sensations. Newer biological
theories (von Gontard et al., 2001; Lei et al., 2012) implicate the central nervous system.
Psychological models are also extant. Psychological factors that can contribute to bedwetting
include stress or stressful life events such as parental conflict, abuse, trauma, birth of a new
sibling, parental separation or divorce, death in the family, or hospitalization (Joinson et al.,
2016). Developmental delay could also be a factor (Spee-van der Wekke et al., 1998).
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Presentation of the Studies
The relations among nocturnal enuresis and attention deficit hyperactivity disorder
(ADHD) have been and continues to be investigated in myriad cultures. In a preponderance of
the studies, the age of the participants ranges between 5 and 16 years. Males and females are
included in the participant pools. In this section, I examine studies originating in different
countries and cultures. In the second section, I review etiological studies.
Nocturnal Enuresis: Studies Across Cultures
Nocturnal enuresis is not a culturally bound disorder. The condition is reported in myriad
countries and across an array of cultural backgrounds. Beyond western countries, nocturnal
enuresis has been studied in Asia and in the Middle East. The association in some instances with
ADHD has also been investigated across cultures. Because of such findings, causation cannot be
solely attributed to social, cultural, or environmental factors. In this section, reports from Chile,
from Iran, from South Korea, and from Saudi Arabia are presented.
Chile. Vasconcelos et al. (2018) investigated whether externalizing behaviors,
internalizing behaviors, inattention behaviors, and infant temperament increased the risk of
nocturnal or daytime enuresis at 10 years and adolescence. More than 1000 healthy Chilean
children from a non-clinical, large community sample participated in the study. At infancy, at 5
years, and at 10 years, the behavioral symptoms were examined in conjunction with continuous
daytime and nocturnal urinary enuresis. The data were based on maternal ratings of their child’s
behavior. The instruments included the Infant Characteristics Questionnaire, the Children’s
Adaptive Behavior Inventory (CABI), and the Child Behavior Checklist (CBCL). At the age of
10 years, 37 children were reported to have daytime enuresis, and 127 children were reported to
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have nocturnal enuresis. When assessed later in adolescence, daytime enuresis affected 9
children, and 22 children were affected by nocturnal enuresis. Gender did not show differences
related to prevalence.
The authors concluded that internalizing/externalizing symptoms and temperament may
be risk factors for adolescent and school-age enuresis. Some behavioral, psychological, and
inattentive symptoms may present themselves before urinary control is established which could
be a risk factor for urinary enuresis during school age or adolescence. Temperament in infancy
was associated with daytime urinary enuresis at 10 years of age. Internalizing problems were
associated with daytime enuresis at 5 years of age and with nocturnal enuresis at 10 years of age.
The likelihood of nocturnal enuresis at the age of 10 and adolescence was increased when
children had inattention at 5 years of age.
Iran. Khazaie et al. (2018) studied risk factors of nocturnal enuresis among children with
ADHD. The participants in the study met the DSM criteria for ADHD. Nocturnal Enuresis was
diagnosed by a pediatric urologist. Nocturnal Enuresis was defined as wetting at nighttime with
or without daytime enuresis, at least twice a week over a period of 3 months or longer in children
5 years old and older without anatomical abnormalities; 331 children comprised the sample for
the analysis.
Parental and medical records provided details on each participant’s perinatal history,
medical history, demographic data, and developmental history. The participants were divided
into two groups: the non-nocturnal enuresis group and the nocturnal enuresis group. The most
common age found in the study for children with enuresis was 7-9 years of age. The prevalence
of nocturnal enuresis in children with ADHD was 33.5.
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The researchers found that the subtype of ADHD was a risk factor for nocturnal enuresis.
Children with the inattention subtype of ADHD patients showed higher frequency of nocturnal
enuresis (77.5%) than their peers with the hyperactive/impulsive subtype (31.7%), or their peers
with the combined subtype (22.5%). It also found children with ADHD have a high prevalence
of nocturnal enuresis. Additional risk factors for nocturnal enuresis in children with ADHD
include being male, the education level of parents, low birth weight, delivery by Caesarian
section, history of neonatal sepsis, and family history of nocturnal enuresis. The authors suggest
that possible brainstem inhibition deficits in children with enuresis should be investigated
further.
Saudi Arabia and the Middle East. Studies addressing nocturnal enuresis also appear in
the medical literature of the Middle East. For example, Abd-Elmoneim et al. (2020) found a
higher prevalence of monosymptomatic nocturnal enuresis in children exhibiting the inattentive
variant of ADHD. A relation between nocturnal enuresis and ADHD overall was also noted.
Yousefichairian et al. (2016) studied 200 children ages 5-16 years of age. One hundred of
the children had Primary Monosymptomatic Nocturnal Enuresis (PMNE), and 100 were healthy
without nocturnal enuresis. Primary Monosymptomatic Nocturnal Enuresis was defined as no
daytime urinary symptoms. Nocturnal Enuresis was defined as an involuntary loss of urine
during the night occurring in children older than 5 years. The study included children of both
genders. Children met the clinical criteria for ADHD as presented in the DSM IV. The
participants were grouped by ADHD subtype. The prevalence of ADHD inattentive type in the
children with PMNE was significantly higher than those in the control group.
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South Korea. Park et al. (2013) examined comorbid enuresis in South Korea. Parents of
children who were dually diagnosed with ADHD and nocturnal enuresis were surveyed. Their
children ranged in age from 6 to 12 years; males and females were included in the group. Three
trends emerged from the survey. First, nocturnal enuresis was more common among males.
Second, nocturnal enuresis occurred most frequently among children between the ages of 7 to 9
years. Finally, both attention deficit hyperactivity disorder and conduct disorder were associated
with nocturnal enuresis.
Nocturnal Enuresis: Etiological Studies
Nocturnal enuresis is intermittent nighttime urinary incontinence that occurs during sleep
in children 5 years of age or older. Voiding occurs at least once a week, and it must occur during
a period of 3 months minimum. If nocturnal enuresis occurs without any other lower urinary tract
symptoms and without a history of bladder dysfunction, the condition is considered monosymptomatic. Nocturnal enuresis that occurs in children with any other lower urinary tract
symptoms and with a history of bladder dysfunction is diagnosed as non-mono symptomatic.
Children who have never achieved nocturnal urinary continence and have never been dry at night
are defined as primary mono-symptomatic. Secondary mono-symptomatic refers to children who
experienced a previous dry period of at least 6 months. Secondary mono-symptomatic is usually
secondary to organic causes such as obstructive sleep hypoventilation, urinary tract infections,
neurogenic bladder, diabetes mellitus/insipidus, and obstructive sleep hypoventilation or
psychological stress. This section of the review examines studies of secondary monosymptomatic enuresis. Specific foci include conditions arising from cognitive, behavioral, and
emotional issues.
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Emotionality and Enuresis
For many children with secondary enuresis, emotionality can cause or exacerbate the
condition. Stress or stressful life events such as parental conflict, abuse, trauma, birth of a new
sibling, parental separation or divorce, death in the family, or hospitalization are often associated
with nocturnal enuresis. Bedwetting can affect self-esteem and may be initially associated with
events and actions that lower self-esteem.
Amiri et al. (2017). Amiri and their colleagues studied the frequency of comorbid
psychiatric disorders in adolescents and children with nocturnal enuresis. Interviews with the
parents, data relevant to family medical histories, medical record information, and a semistructured diagnostic interview were collected and used in the diagnosing of psychiatric disorders
and nocturnal enuresis. prevalent among the fathers in the study.
The authors reported a 79.23% incidence rate of children and adolescents with nocturnal
enuresis and lifelong psychiatric disorders. The highest rates of nocturnal enuresis and lifelong
psychiatric disorders were among patients with attention deficit hyperactivity disorder (ADHD).
The second highest was among patients with oppositional defiant disorder at 53%. Chronic tic
disorders with nocturnal enuresis ranked third at 12%. Bipolar affective disorder, PTSD, and
conduct disorder were of lowest incidence at .5% No significant difference was found in relation
to gender in terms of psychiatric disorder incidence. The study noted that comorbid psychiatric
disorders should be considered when thinking about therapeutic approaches. It is plausible that
nocturnal enuresis could be deeply connected in psychiatric disorders.
Vasconcelos et al. (2018). The authors report that internalizing/externalizing symptoms
and temperament may be risk factors for adolescent and school-age enuresis. The likelihood of
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nocturnal enuresis at the age of 10 and adolescence was increased when children had inattention
at 5 years of age. Daytime and nocturnal enuresis at 10 years of age was associated with
inattentiveness as well as internalizing and externalizing symptoms at 10 years.
Attention Deficit Hyperactivity Disorder and Nocturnal Enuresis
Myriad studies have posited a relation between ADHD and nocturnal enuresis. This
relation is of recurrent and increasing interest among researchers. In this section, I present studies
that examine the relation between the two conditions.
Baeyens et al. (2005). Baeyens and their colleagues conclude that attention deficit
hyperactivity disorder (ADHD) is a risk factor for persistent nocturnal enuresis in children. In a
follow-up study, the authors investigated three issues. First, they attempted to develop a means
for identifying ADHD in children under the age of 2 years in a valid and reliable manner.
Second, they hoped to determine if voiding problems in the presence and absence of ADHD have
a common etiology.
Finally, the authors wanted to identify medical and biological factors that would affect
their findings and establish age-based milestones for such factors.
More than 120 enuretic children between the ages of 6-12 years participated in the
original study. All participants had night wetting and combined day and night wetting problems.
In this reported follow-up study, 86 children comprised the research sample. All the participants
received urotherapy. The authors report that children with a diagnosis of ADHD at the first
screening had up to 3.17 times greater chance for continued voiding difficulties despite
prescribed therapies. After controlling for age, inattention for boys was significantly associated
with the severity of the voiding problem. Higher scores on the inattention scale were associated
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with more frequent nocturnal enuresis. Although bladder volume for both groups was
significantly lower than expected based on age norms, no statistical difference for the different
organic parameters was extant. Overall, the current study revealed that the increased prevalence
of ADHD in children with nocturnal enuresis reflects the presence of the syndrome of ADHD
and that these children are at risk for persistent enuresis. The authors report a need for further
research to determine if inhibition processes at the brainstem level are involved.
Kovacevic et al. (2018). Although most researchers view nocturnal enuresis and ADHD
as comorbid conditions, in some construct definitions, rather than comorbid conditions, cooccurring nocturnal enuresis and ADHD are symptoms of a single disorder. Kovacevic and their
colleagues (2018) were interested in determining whether nocturnal enuresis was affected by
children with attention deficit hyperactivity disorder or if they were separate entities. Three
questions guided their analysis: 1) if children with attention deficit hyperactivity disorder had a
greater severity of enuresis and compared them to children without ADHD; 2) if there was a
difference in enuretic response to treatment between children with and without ADHD; and 3) if
previously prescribed medication for ADHD affected the severity of enuresis and response to
treatment. The results revealed a distinct etiology. Children with ADHD had more severe
nocturnal enuresis, voiding symptoms, and constipation. Children with ADHD were more
responsive to medication for nocturnal enuresis compared to behavioral modification.
Genetic Etiology: Nocturnal Enuresis and ADHD
Increasingly, researchers are linking the comorbidity of nocturnal enuresis and ADHD to
genetic and epigenetic factors. In this section, studies that examine genetic and epigenetic factors
related to the conditions are presented. Myriad methods of behavioral genetics and of genetic
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analysis are used across the studies, and the possibility of a genetic etiology is robust. Ferrara et
al. (2019) and Bailey et al. (1999) are representative studies. Ferrara and their colleagues report
children with mono-symptomatic nocturnal enuresis had only a 15% paternal heredity and 9.8%
maternal heredity and that children with non-mono-symptomatic nocturnal enuresis had 24.3%
paternal heredity and 35.1% maternal heredity.
Järvelin (1999). Järvelin (1999) commented on Bailey et al. (1999). Central to its
comment were the findings that report a higher risk of being affected in the Primary Nocturnal
plus ADHD group and Primary Nocturnal Enuresis group and the independent transmission of
primary nocturnal enuresis and ADHD.
Elia et al. (2009). Elia and colleagues investigated explanations for Attentiondeficit/Hyperactivity disorder and enuresis co-occurring at a higher rate than expected. They
posit an inattentive phenotype related to the disorder. Three hundred and forty-four children aged
6 to 12 years old with and without enuresis were recruited for a genetic study of ADHD. A
number of findings emerged. First, children with enuresis were more likely to need parental
support in falling asleep and in addressing fears of the dark. The results from the study support a
link between inattentive ADHD and enuresis. The study found deficits in arousal as a possible
contributor to both enuresis and inattentive attention deficit disorder. Sleep data from the study
suggests that children with enuresis may have decreased levels of arousal based on a decreased
tendency to wake from sleep. Night awakenings decreased in children with enuresis. The study
also notes that genetic factors may also play an important role in ADHD and nocturnal
enuresis. It noted that nocturnal enuresis may be a clinical marker towards identifying a
subgroup of the inattentive phenotype in ADHD genetic studies in the future.
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Twin and family pedigree studies have been conducted to determine if the combination of
nocturnal enuresis and ADHD is driven genetically. Bailey et al. (1999) examined the
transmission of primary nocturnal enuresis in relatives with and without ADHD to see if these
disorders co-occur due to genetics or other nongenetic reasons. The study compared frequency of
siblings and parents' children with primary nocturnal enuresis. They found higher rates of
primary nocturnal enuresis for siblings, mothers, and fathers when compared to non-effected
control mothers, fathers, and siblings.
The rates of enuresis in parents of enuretic children were significantly higher than rates of
enuresis in parents of non-enuretic control children. The “by family” risk of having a parent
affected is higher in the Primary Nocturnal Enuresis plus ADHD group and Primary Nocturnal
Enuresis group compared to non-primary nocturnal enuresis/non-ADHD controls. The study
found that the pattern of inheritance found is consistent with the independent transmission of
primary nocturnal enuresis and ADHD. Primary nocturnal enuresis and ADHD were found to be
transmitted independently.
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Chapter III: Summary and Conclusions
ADHD and some forms of nocturnal enuresis are related. Although the mechanism
driving the relation remains unknown, the association in many instances is robust. Researchers
routinely report that ADHD is associated with a significantly greater risk of exhibiting enuresis.
For example, Robson et al. (1997) found nocturnal and diurnal enuresis to be more common in
children with ADHD than in control subjects. After adjusting for differences in ages and gender,
the study showed children at the age of 6 years with attention deficit hyperactivity disorder were
4.5 times more likely to have diurnal enuresis. Similarly, Mellon et al. (2013) report that children
with ADHD were 1.8 times more likely than controls to have met either the DSM-IV criteria for
enuresis and/or have borderline enuresis. In some studies, the severity of the child’s ADHD is a
mediating and moderating variable in the comorbidity of nocturnal enuresis. Several studies
show increased risk of nocturnal enuresis for children who have full syndrome ADHD/ADD.
Screening for co-existing behavior problems or inattention could be helpful in finding
effective interventions. Although behavioral modification is a helpful treatment option, one study
showed a better response to pharmacological intervention than behavioral modification for
enuresis for children with ADHD. Children with ADHD may also benefit from a
multidisciplinary approach.
Implications
The results of this analysis may yield a number of applied outcomes and theoretical
implications. In this section, I address such potential consequences. These implications may
inform the practices of parents and educators while directly benefiting students and children in

22
general. By understanding the relations among attention deficit disorders and nocturnal enuresis,
resources and support systems may emerge for families who are struggling with this at home.
Ideally, rather than merely providing physical means for addressing the consequences,
e.g., plastic mattress coverings, addressing the biological and psychological origins of the
problem may eliminate the difficulty. Data on the scope of the problem may be of psychological
benefit for children exhibiting nocturnal enuresis. Learning that many others also exhibit
bedwetting may help individuals experience some comfort rather than feeling alone, isolated, and
as if they were the only individual experiencing the problem. Teachers and caregivers can also
offer support and resources if the child is experiencing feelings of shame, embarrassment, or low
self-esteem related to both conditions. Peer bullying and harassment related to the condition may
be reduced because the problem is understood as a medical condition rather than a lack of
maturity or intelligence.
Families may reduce costs such as mattress replacement and cleaning when problem
medical and psychological treatment is provided. Any difficulties related to social emotional
learning and development can also be addressed. For all of these outcomes to arise,
communication and collaboration must occur on a team level including the health care
professionals, viz., school nurses, pediatricians, urologists, and psychologists, to ensure the child
and family were cohesively supported.
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